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8) D Claim(s) are subject to restriction and/or election requirement. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 2, 68, and 74 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mase et al. (USPAT 6236064, Mase) in view of Mukai et al. (USPAT 5585658, Mukai) and 
Zhang et al (USPAT 5403772, Zhang). 

With regard to claim 1, it is inherent in the method of Mase that in order to implant ions 
into only parts of the channel formation region a mask has to be formed over a crystal 
semiconductor comprising a part to become a channel forming region. Further it is inherent in 
the method of Mase that a dotted hole would have to be formed in the mask. Mase discloses in 
figures 5a - 5c and column 5, lines 27 - 40 forming a substantially intrinsic region and impurity 
regions in the part to become the channel forming region by introducing a first impurity into the 
channel forming region having the dotted hole, the first impurity being oxygen. Mase also 
discloses in figures 5a - 5c and column 5, lines 27 - 40 introducing into the crystal 
semiconductor a second impurity that gives one conductivity to form a source region and a drain 
region in the crystal semiconductor with the channel forming region therebetween. It is inherent 
in the method of Mase that the impurity regions are formed through a mask over a crystal 
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semiconductor. Mase does not disclose that the impurity region is formed through a resist mask 
with a dotted pattern that is patterned by the focused ion beam (FIB) method. Mukai discloses in 
figures 3a - 3e forming a resist mask (16) and patterning (17) the resist mask by using FIB 
method ( 1 8). It would have been obvious to one of ordinary skill in the art to use the resist and 
patterning using the FIB method of Mukai in the method of Mase in order to optimally control an 
impurity profile as discussed by Mukai in column 1, lines 54 - 58. Mase and Mukai do not 
teach the substantially intrinsic region has an oxygen concentration below 2x10^^ atoms/cm^. 
Zhang teaches in column 9, lines 67 - 68 and column 10, lines 1 - 7 a substantially intrinsic 
region having an oxygen concentration less than 10^^ atoms/cm^. It would have been obvious to 
one of ordinary skill in the art at the time of the present invention to use the concentration of 
impurity of Zhang in the method of Mase and Mukai in order to obtain a higher mobility as 
stated by Zhang in column 9, lines 67 - 68 and column 10, lines 1 - 7. Mase discloses in column 
5, lines 27 - 40 that the impurity region occupies only parts of the channel formation region. 
Mase, Mukai, and Zhang do not disclose what percentage of the width of the channel region is 
occupied by the impurity region. It is well known in the art to have impurity regions that have a 
total width of Wpi in a direction of a width W, and a total of the intervals in Wpa in a direction of 
the width, wherein Wpi/W = 0. 1 to 0.9 and Wpa/W = 0. 1 to 0.9. It would have been obvious to 
one of ordinary skill in the art at the time of the present invention to use percentage of the 
channel regions occupied by the impurity region of 10% to 90% in the method of Mase, Mukai, 
and Zhang in order to only occupy parts of the channel region so as to increase the carrier 
mobility of the charier region as stated by Mase in column 5, lines 27 - 40. Mase and Mukai are 
both silent to the transistor being used in a DRAM circuit, SRAM circuit, memory section, or 
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arithmetic operating section. Zhang teaches in column 1 , Unes 7-24 many different types of 
circuits and semiconductor sections wherein a transistor may be provided including a DRAM 
circuit. All of the transistors disclosed by the references are TFTs. Therefore, it would have been 
further obvious to one of ordinary skill in the art at the time of the present invention wherein the 
source region and the drain region and the channel forming region of Mase, Mukai, and Zhang 
are provided in a transistor of a DRAM circuit in order to make use of the transistor as a TFT in 
a known semiconductor circuit. 

With regard to claim 2, Mase discloses in figures 5a - 5c forming a gate insulating film 
over the part to become the channel forming region after the step of forming the plurality of 
impurity regions. Mase discloses in figures 5a - 5c forming a gate electrode over the part to 
become the channel forming region with the fate insulating film therebetween. 

With regard to claim 68, Mase discloses in column 4, lines 55 - 64, and column 5, lines 
27 - 40 wherein the substantially intrinsic region contains boron, and concentration of boron 
therein is 5 x 10^^ and the substantially intrinsic regions contains oxygen, and concentration of 

18 

oxygen therein is 1 x 10 

With regard to claim 74, it is inherent in the method of Mase that in order to implant ions 
into only parts of the channel formation region a mask has to be formed over a crystal 
semiconductor comprising a part to become a channel forming region. Further it is inherent in 
the method of Mase that a dotted hole would have to be formed in the mask. Mase discloses in 
figures 5a - 5c and column 5, lines 27 - 40 forming a substantially intrinsic region and impurity 
regions in the part to become the channel forming region by introducing a first impurity into the 
channel forming region having the dotted hole, the first impurity being oxygen. Mase also 
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discloses in figures 5a - 5c and column 5, lines 27 - 40 introducing into the crystal 
semiconductor a second impurity that gives one conductivity to form a source region and a drain 
region in the crystal semiconductor with the channel forming region there between. It is inherent 
in the method of Mase that the impurity regions are formed through a mask over a crystal 
semiconductor. Mase does not disclose that the impurity region is formed through a resist mask 
with a dotted pattern that is patterned by the focused ion beam (FIB) method. Mukai discloses in 
figures 3a - 3e forming a resist mask (16) and patterning (17) the resist mask by using FIB 
method (18). It would have been obvious to one of ordinary skill in the art to use the resist and 
patterning using the FIB method of Mukai in the method of Mase in order to optimally control an 
impurity profile as discussed by Mukai in column 1, lines 54-58. Mase and Mukai do not 
teach the substantially intrinsic region has an oxygen concentration below 2x10^^ atoms/cm^. 
Zhang teaches in column 9, lines 67 - 68 and column 10, lines 1 - 7 a substantially intrinsic 
region having an oxygen concentration less than 10^^ atoms/cm^. It would have been obvious to 
one of ordinary skill in the art at the time of the present invention to use the concentration of 
impurity of Zhang in the method of Mase and Mukai in order to obtain a higher mobility as 
stated by Zhang in column 9, lines 67 - 68 and column 10, hnes 1 - 7. Mase discloses in column 
5, lines 27 - 40 that the impurity region occupies only parts of the channel formation region. 
Mase, Mukai, and Zhang do not disclose what percentage of the width of the channel region is 
occupied by the impurity region. It is well known in the art to have impurity regions that have a 
total width of Wpi in a direction of a width W, and a total of the intervals in Wpa in a direction of 
the width, wherein Wp/W = 0. 1 to 0,9 and Wpa/W = 0. 1 to 0.9. It would have been obvious to 
one of ordinary skill in the art at the time of the present invention to use percentage of the 
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channel regions occupied by the impurity region of 10% to 90% in the method of Mase, Mukai, 
and Zhang in order to only occupy parts of the channel region so as to increase the carrier 
mobility of the charier region as stated by Mase in column 5, lines 27 - 40. 

Allowable Subject Matter 

3. Claims 3 - 23, 25 - 29, 31 - 36, 38 - 43, 45 - 57, 59 -67, and 69 - 73 are allowed. 

Response to Arguments 

4. Applicant's arguments filed October 27, 2003 have been fully considered but they are not 
persuasive. 

5. With regard to applicant's arguments that "the source region, and the drain region are 
provided not in a pixel section, as in Mase, but rather in a transistor of at least one selected fi-om 
the group consisting of an arithmetic operating section, a memory section, a DRAM circuit and 
an SRAM circuit," it should be noted that Mase does not limit the invention from only being 
used in a pixel section. None of the references specifically state that the transistor cannot be 
used in one of the claimed arithmetic operating section, a memory section, a DRAM circuit and 
an SRAM circuit. Therefore, applicant's arguments are not persuasive, and the rejection is 
proper. 
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6. In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck iSc Co., 800 R2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul E Brock n whose telephone number is (571) 272-2723. The 
examiner can normally be reached on 8:30 AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1 164. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
appUcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Paul E Brock H 




